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sheet metal ring (7) of stove rests on supporting structure (5).

15 Claims, 1 Drawing Sheet

14

5 NOM2BF 321f10120106 222

/11,

\\\

o 10 DDU\ﬂﬁﬂﬁH

anﬂuﬂﬂnﬂﬂoﬂﬂ0$

0

3

\

|

Dgs 1

LA

\~ Dp

e

S

L] f}'

7’ NS S SS S S S SSTA

15[
1814 16\ 8



U.S. Patent Mar. 8, 2011 US 7,900,623 B2

R o

2 r’|1’|_9123F 3211 10120196 222

F1g.]



US 7,900,623 B2

1
PORTABLE FREESTANDING STOVE

The mvention refers to a portable freestanding stove
designed to combust organic material pieces, especially wood
pieces, the stove being mainly intended to prepare food prod-
ucts 1n outdoor open atr.

Stoves of various designs to prepare food products 1n out-
door open air have been known 1n the prior art for many years.

It 1s an object of the invention to provide a specific portable
free standing stove fired with wood pieces so as to roast or
prepare food products in outdoor open air, with increased
eificiency of after-burning and decreased smoke exhaust,
with effective ash collection of resulting good burnout of the
tuel material.

It 1s also an object of the mnvention to prevent the scatter of
any under burnt pieces of flammable fuel material as well as
to prevent the mulch to set on fire because of accidental
control failure.

According to the invention, the stove sidewall 1s composed
of one upper inverted truncated cone of combustion chamber,
the cone being made of sheet metal, and a circumierential
sheet metal ring that surrounds the combustion chamber. Sec-
ond lower inverted truncated cone made of sheet metal to
provide air draft 1s located below the upper cone. Both trun-
cated cones are rigidly positioned, one relative to the other,
with axial gap 1n between, and fixed by means of circumier-
ential sheet metal ring rigidly connected to them, the ring
being positioned at the external circumierence thereof. Lower
part of the upper cone connects to a grate, and under the grate
a sheet metal ash pan 1s present. Circumierential ring of the
stove rests on a supporting structure. The circumierential ring
has a cylindrical shape and 1s coaxial with the upper inverted
truncated cone of combustion chamber and the lower inverted
truncated cone of air drait. Sleeves with their axes parallel to
the stove axis fixed to external circumierence of the circum-
terential sheet metal ring are present. The stove supporting
structure preferably has three vertical pillars positioned, the
pillars being within sleeves and the sleeves being uniformly
arranged at the circumierential sheet metal ring. The ash pan
suspends on three flexible connectors, at least, suspension
height thereof being adjustable. Sleeves and pillars of the
supporting structure have ports with cotters therein. The ash
pan suspends on chains, the chain links being fixed to hooks
ol the lower mverted truncated cone of air drait and the ash
pan, respectively. Between the lower part of combustion
chamber cone and the grate, at least three struts with thickness
equal to 0.01-0.1 diameter of the circumierential sheet metal
ring, which surrounds the combustion chamber, are posi-
tioned. At circumierence of the upper part ol combustion
chamber cone, there are ports to additionally supply air, the
port diameter being 0.01-0.1 internal diameter of circumier-
ential sheet metal ring of the combustion chamber. Ratio of
port area total of the grate to cross section area of circumier-
ential sheet metal ring of the combustion chamber 1s from 0.1
to 0.4. Ratio of the smaller diameter of truncated cone of
combustion chamber to diameter of the circumierential sheet
metal ring of combustion chamber 1s from 0.5 to 0.8. A grid 1s
positioned on the upper edge of the circumierential ring.
Ratio of the internal ash pan diameter to the smaller diameter
of the upper truncated cone 1s 1.16 or more. In the pillars of
supporting structure, there are several ports spaced length-
wise. Ratio of distances between the truncated cone internal
walls of combustion chamber and the draft ensuring truncated
cone to diameter of the circumierential sheet metal ring of the
combustion chamber 1s from 0.02 to 0.09. The grid detlects
relative to the horizontal plane of combustion chamber.
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The stove according to the invention provides for increased
clfectiveness of fuel material after-burning, smoke decrease
and advantageous ash collection, also prevents scatter of not
burned out pieces of flammable material, ensures increased
material combustion and efficiency of energy use, promotes
the environment protection.

The stove 1s easy to carry when taken apart, and while
being assembled, it 1s also easy to match any vehicle transport
means. Height adjustment option of the roasting spit on pil-
lars, and also that of ash pan provide for convenient use of the
stove.

The features and advantages of the invention will become
apparent from the detailed description presented 1n conjunc-
tion with the drawing wherein the portable freestanding stove
according to the mvention 1s presented as an axial cross sec-
tion of a stove exemplary embodiment.

The stove according to this invention has open combustion
chamber 1 surrounded by sidewall 2 and grate 3 including ash
pan 4, and has supporting structure 5. Sidewall 2 includes
upper mverted truncated sheet metal cone 6 of combustion
chamber 1 and surrounding thereof circumierential vertical
sheet metal ring 7. Second cone 8, 1.¢. lower mnverted trun-
cated sheet metal cone for stove air draft, 1s under upper cone
6. Cones 6, 8 are rigidly fixed, one relative to the other, with
axial gap h in between determined by means of circumieren-
tial ring 7, also rigidly connected to cones 6, 8, while ring 7 1s
at external circumierence of cones 6, 8. Grate 3 connects to
the lower part of upper cone 6, sheet metal ash pan 4 being
under it. Circumierential vertical sheet metal ring 7 rests on
supporting structure 5. Circumierential vertical sheet metal
ring 7 has a cylindrical shape and 1s coaxial with upper
inverted truncated sheet metal cone 6 of combustion chamber
1 and lower inverted truncated sheet metal cone 8 of stove air
draft. Sleeves 9 having their axes parallel to axis 10 of the
stove connect to external circumference of circumierential
ring 7. Supporting structure 5 of the stove has preferably three
vertical pillars 11 positioned within sleeves 9 uniformly
arranged at circumierential ring 7. Ash pan 4 suspends on
three flexible connectors, at least, with adjustable suspension
heights. Ports 12, 13 with cotters 14 inserted therein are in
sleeves 9 and pillars 11 of supporting structure 5. Ash pan 4
suspends on chains 15. Chain links 16 are fixed to hooks 17,
18 of lower mverted truncated sheet metal cone 8 of stove
draft and ash pan 4, respectively. Between the lower part of
cone 6 of combustion chamber 1 and grate 3, at least three
struts 19 are present, the thickness g thereof complying with
condition 0.01D=g=0.1D, where D 1s internal diameter of
circumierential ring 7 of combustion chamber 1 and g 1s
thickness of strut 19. At circumierence of the upper part of
cone 6 of combustion chamber 1 there are additional air
supplying mlet ports 20 so as to facilitate aiter-burning of the
flammable material, diameter d thereof complying with con-
dition 0.01D=g=0.1D, where D is internal diameter of cir-
cumierential ring 7 of combustion chamber 1 and d 1s diam-
cter of additional air supplying inlet port 20. Ratio of portarea
total I of grate 3 to cross section area F of circumierential ring,
7 of combustion chamber 1 shall comply with condition

J
0.1 == =<04.
{F-ﬂ:

Ratio of smaller diameter D, of upper cone 6 ot combustion
chamber 1 to diameter D of circumierential ring 7 of the stove
shall comply with condition
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Grid 21 rests on the upper edge of circumierential ring 7.
Ratio of internal diameter D, ot ash pan 4 to the smaller
diameter D, of truncated upper cone 6 shall comply with
condition

D

P
> 1.16.
D -

g5

Several ports 13, longitudinally spaced, are in pillars 11 of
supporting structure 5. Ratio of distance I between internal
walls of truncated upper cone 6 of combustion chamber 1 and
truncated lower cone 8 of the stove drait to diameter D of
circumierential ring 7 of combustion chamber 1 shall comply
with condition

I}
0.02 <= — < (0.09,.
D

Grid 21 1s detlectable relative to horizontal axis 22. Air for the
combustion process of tlammable material on the grate 3
comes through ports 1 of grate 3. Combustion gas 1s addition-
ally subjected to after-burning downward by means of air
supplied to combustion chamber 1 through additional air
supplying ports 20. The air inlet height difference, from air
inlet under the bottom of cones 6, 8 ol combustion chamber 1
and the air draft inlet, also the inlet of additional air supplying
ports 20, provides a strong air flow rate and high rate of
additional after-burning of combustion gas, the gas rising
upwards, which increases temperature of the stove and
decreases exhaust smoke thereof. By means of cotters 14 and
many ports 13 1n pillars 11 and sleeves 9, the required height
of combustion chamber 1 can easily be adjusted. By rotating
pillars 11 through 180° a compact spacing thereof can be
obtained, which is suitable 1 case of tight surroundings, or
also alternatively 1t can be expanded so as to provide a better
stove stability. Due to chains 15 and hooks 17, 18 to position
ash pan 4, height adjustment thereof 1s possible. The combus-
tion chamber 1 surrounding additional wall and use of lower
cone 8 decrease outside heat radiation losses of the stove and
provide for better safety of use as well as improve the stove
eificiency.

The mvention claimed 1s:

1. A portable freestanding stove intended to combust
organic material pieces, composed of open combustion
chamber including upper inverted truncated sheet metal cone,
at a certain distance below which lower second mverted trun-
cated sheet metal cone 1s positioned, whereas at lower part of
upper cone a fire grate 1s fitted, and below which ash pan 1s
placed, the stove resting on supporting structure, character-
ized 1n that upper cone of combustion chamber and lower
cone of air draft nigidly connect to each other by means of
circumierential sheet metal ring to which upper edge of upper
cone of combustion chamber and away below 1t at axial
spacing (h) also upper edge of lower cone are fixed, the
circumierence of upper edge of upper cone having additional
air supplying ports, whereas circumierential sheet metal ring
rests on supporting structure and fire grate rigidly connects to
lower part of upper cone by means of struts that define a gap
between sidewall of combustion chamber and external edge
of fire grate.

2. The stove according to claim 1, characterized 1n that
circumierential sheet metal ring 1s cylindrical and coaxial
with inverted truncated upper sheet metal cone of combustion
chamber and mverted truncated lower sheet metal cone of air
draft.

3. The stove according to claim 1, characterized in that
external circumierence of circumierential ring has sleeves
fixed to 1t and axes thereof are parallel to axis.
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4. The stove according to claim 3, characterized 1n that
supporting structure 1s composed of three vertical pillars
positioned mside sleeves fixed to circumierential ring at equal
spacings.

5. The stove according to claim 1, characterized in that
supporting structure 1s composed of three vertical pillars
positioned mside sleeves fixed to circumierential ring at equal
spacings.

6. The stove according to claim 35, characterized 1n that
sleeves and pillars of supporting structure are provided with
ports, which have cotters.

7. The stove according to claim 1, characterized in that ash
pan 1s suspended at least on three flexible connectors pro-
vided with length adjustment.

8. The stove according to claim 1, characterized 1n that at
least three struts of thickness complying with condition
(0.01D=g=0.1D), where (D) 1s internal diameter of circum-
terential ring of combustion chamber, are fixed to sidewall.

9. The stove according to claim 1, characterized in that
additional air supplying ports have diameter (d) which com-
plies with condition (0.01D=d=0.1D), where (D) 1s internal
diameter of circumierential ring of combustion chamber.

10. The stove according to claim 1, characterized 1n that
ratio ol area total pf ports (1) of fire grate relative to cross
section area (F) of circumierential ring of combustion cham-
ber shall comply with condition

ol B

(0.1 <L < 0.4.).

11. The stove according to claim 1, characterized in that
ratio of smaller diameter (D,,) of truncated upper cone of
combustion chamber relative to diameter (D) of circumieren-
tial ring shall comply with condition

0.5

IA

12. The stove according to claim 1, characterized in that
upper edge of the circumierential ring has grid positioned on
it.

13. The stove according to claim 12, characterized 1n that
or1d 1s deflectable relative to horizontal axis.

14. The stove according to claim 1, characterized in that
ratio of internal diameter (D) of ash pan to smaller diameter
(D,,) of truncated upper cone of combustion chamber shall
comply with condition

(5,
D,

> 1.16].

15. The stove according to claim 1, characterized 1n that
ratio of distances (1) between parallel walls of upper truncated
cone of combustion chamber and lower truncated cone of air
draft relative to diameter (D) of circumierential ring of com-

bustion chamber shall comply with condition

(0.02 < é < 0.09).



	Front Page
	Drawings
	Specification
	Claims

